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GULF.OF MEXICO PIANKTON INVESTIGATIONS:.
1951-53 '

The Gulf of Mexico, despite its
economic importance, is one of the world's
lcast known major bodies of water,
both to mass water movements and to the
abundance, distribution, ranges, and life
histories of many species of fishes found
within its$ boundaries. With the exception
of several cruises of the Blake and Mabel

" Taylor in the late 1880's, the relatively

~ for many years,
snappers,

“various fishes,
of their eggs and larvae by means of plank-
- ton tows offered the best method fur attain-

- ing th15 objective.

small accumulation of scientific knowledge

“was confined largely to inshore areas,

Although supporting a number of fisheries
notably those for shrimp,

oysters, and menhaden, the fotal
fishery production of the Gulf has been
considerably less than would normally be
expected from an area of approximately
700,000 square miles. Recognizing the need
for a more comprehensive general knowledge,
it was decided to make a general oceanc-
graphic survey when the Gulf Fishery Inves-

~tigations wa$ established in the summer of
1950 at Galveston, Texas, by the Fish and

Wildlife Servlcﬂ.'

The primary objective

was to determine the spawming areas of
Studying the distribution

'Data are presented in this report on

+ the offshore plankton collections made in

the Gulf from the M/Y Alaska, research

- . vessel of the Gulf Fishery Investigations,
. To aid in the comparison of data,

the Gulf
‘was divided arbitrarily into the eight sub-

-areas shown in figure 1 (see page 2). Ten
. cruises were made from March 1951 to July

1953, Originally it was planned to cover

. the entire Gulf annually in a series of

three cruises, repeated each year, Unfor-

. tunately, the requisitioning of the Alaska

for 24 weeks of sca-time disrupted: the
planned continuity.

As the distance between Stations in
the basic pattern (approximately 40 miles
north and south, 100 miles east and weSt)
seemed too great for obtaining representa-
tive plankton collections, 1 designed a
sampler that could be towed.at cruising

speed between stations,
tially of a removable "Monel’ wire-cloth

in regard

It tonsisted essen-

mesh net housed within a "Monel® tube.
Details of construction are given inm Fish
and Wildlife Service Special Scientific
Report--Fisheries No., 88, Designated as
podel G-IA, the sampler was fabricated and
ready for use prior to the start of the
second coverage of the Gulf (cruise 4-2A)
in January 1952, and was operated succesSs-
fully until inactivation of the Alaska in
June 1933, '

Confinuing with the wire-cloth mesh
principle, an all-metal net wa$ designed
and fabricated for making tows oni station.
Fundamentally a modified larger version of
the G-IA model, this net was designated as
model G-II1, and is described in detail in
the Special Scientific Report already cited,

It seemed logical to assume that the
G-III sampler, towed for the same period of
time at 4 to 5 knots, and with the same-net
opening, would catch substantially more
plankton that a half-meter silk net, towed "
at one-fourth the speed. Moreover, we
hoped that the increased speed, plus an
openiing unobstructed by a towing bridle,

- would result in the capture of the more .

agile planktonic forms,

Collecting operations in January 1952,
during cruise 4-2A, afforded the first
opportunity to compare the catching abili-
ties of the G-111 sampler and a conventional
half-meter silk net, used numbers and
sizes of fish larvae &' as a basis for com

parison.

"Ten tows at 4 to 5 knots were made
with the G-1I1 sampler, 23 tows at approxi-
mately 1 knot were made with the half-meter
net, All tows were of 30-minute duration,
Both nets were fished horizontally, either ..
at or within 10 meters of the surface. One

137G—IIIhtnw that yielded 959 larvae was comn-

sidered atypical and was not used in the
comparison, In the 9 remaining tows, the
" G=JI1 net captured 1,334 fish larvae as

1/ The term "larvae”, used in this pdper,
includes all immature forms,



compared to 414 larvae taken in 23 tows of Half-meter No. 10
the silk net. As shown in figure 2, the silk net ., . ., . . . . . 94 tows
G-111 samples contained larger Specimens, -
] as well as over three times the number of One-meter No. 10 silk net. . 9 tows
TR larvae, Contrary to what might be expected
o from the much greater towing speed and metal G=ITI1 Monel net No, 1
n'é meshes of the G-III pnet, I found no differ~ meSh . , . ., .« « « « » « 131 tows
S 8 ence in the condition of the catches of the
fg N two nets. G-IA Monel net No. 1 mesh, . 215 tows
0
gl 3“” A5 a result of these findings and Samples were first sorted for fish |
) EE' because of its other advantages (durability eges and larvas, Prior to volume determina-
<L ’ g and ease of cleaning), the G-I1I sampler was  ticn all gross forms {(medusae, Sargassum
o ,E v used exclusively on subsequent cruises, weed, etc,) were removed,
- o
E;- I 2 b During the period of field work aboard Volumes were obtained after the first
= o - the Alaska, a total of 449 tows were made four cruises by the following procedure:
KA, with different types of gear, a8 follows:
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1. Sample poured into graduate
cylinder and reading noted to
nearest milliliter,

2. Solution separated from plankton
by force-filtering solution
tnrough a No. 1 Wratten disc filter

by means of a vacuum-pump attach-
ment.,

3. Filtrate poured back into gradu-
at> and reading noted,

4, Volume is difference between the
two readings,

Fer the first four cruises, however,
we determined volumeS by fractioning and
centrifuging, To adjust these values to
conform with those obtained by filtration,
we ran, in duplicate, a series of plankton
samples of different volume ranges through
both methods to obtain the necessary con-
version factors., All plankton volumes

given in the tables are based on the first
method described,

The volumes of water Strained, as
tabulated, were calculated from readings
of the four Atlas current meters which
were used throughout the Alaska cruises,
A two meters were used with the G-IIT net
on ¥nly one crufse, the readings for all
quantitative hauls of this net were based
on readings from the rear meter. (Calibra-
tions of the meters were obtained upon
ﬂﬂmElEtiﬂﬂ of ficld work by making duplicate
tows in opposite directions at different
specds over a 4,500~foot course in calm
water, The results of these calibrating
runs which were used in the present report
are as5 follows:

Liters per

Meter No, revolution
109 3,604
112 3,190
175 2,821
176 2.575

The following tables of data and
their accompanying charts are tabulated
according to gear and cruise, G-III hauls
are numbered according to station. The

results of G-III oblique hauls during cruise

3-2C (table 8) are in the same order of
magnitude as those of horizontal tows, and
thus received no special treatment,

In spite of the diversity of towing
techniques and gear, the distribution of
plankton by volume revealed z distinct

pattern (tables 16 and 17), with the greater

abundance appearing in catches made over
the Continental Shelf,

In table 18 the catches of the two
metal nets are compared on a guantitative
basis, The G-III net, with its half-meter
opening, caught substantially more of the
active swimmers, but both models captured
inactive forms (eggs) in nearly the same
ratio, The table also points out the
abrupt decrease in plankton abundance as
the vessel moved seaward from waters over
the Continental Sheilf,

In considering the data presented in
this report, it should be kept in mind that
because of the emphasis placed on hydrog-
raphy during the survey, and the relatively
deep draft of the Alaska, few stations were
taken in shallow water. Limited plankton
collections subsequently made in shallow
waters from smaller vessels in the vicinity
of Galveston Island revealed a much higher
concentration of plankton, especially in
numbers of fish larvae, than appeared in
the Alaska catches from farther offshore,
It is probable, therefore, that intensive
shallow~water collecting would reveal a
higher potential of biological productivity
for the inshore area of the Gulf than mnay
be inferred from these tables.
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Figure 3.-=Location of plankton tows made during Cruise 1-1A, April-May, 1951,

Numbers identify stations.
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25-20
2L=L0
23=15
22=25
21-25
22=30
22«30
22=30
22730
22w3(
22-28.
23m28
23m1l)
2122

- 24=-18

2}y=22
2422
2L1m25
25~09
2622
28=09
28-13
2Rw30

9N-05
9007
0=07
90-00
Q0=00
9000
8846
A8~00
B7-1l
86-25
85 w25
BlL-k5
8ly=32
822l
82-20L
8353
BL~LLy
85=31,
87-1L
88-00
87-55
88-00
89«49
93=00

(Half-meter net, half-hour surface tows)

Stubh=
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W

N. i2at. W, longe Area 1951
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Table l,~=5Station data, plankton volumes and numbers, Cruise 1-1A4,

nialk

Date Time (start) Plankton
Co S¢ Te  Volume Fish Fish
e - (m1) larvae eggs
TVe22 0100 560 26 0
IV=22 2000 a0 0 7
TVe?3 1110 1he5 27 6
V=2l 0345 1440 67 7
TV=2L 1032 17,0 136 19
IVe2}y 1920 Lia5 32 68
TV=25 1300 90 69 L2
TV=25 2145 1540 155 78
V=26 0500 LeO 60 97
Iv-26 129 245 6 9
TV=27 0830 340 4y 5
TVw27 1945 - 1.5 2 1
- Iv-28 0940 £1.0 2 0
=29 0855 245 5 13
Vo3 1910 2641, 30 2
Vel 1000 11.5 H 6
Vil 2200 1040 1 0
V-5 0840 He5 1 0
V-6 0020 115 42 8
V-6 1340 a0 15 127
V=7 0355 2345 18 5
V7 2220 21,0 56 0
Ve8/9 2350 1840 75 7
V=10 0815 3146 52 8

i rep-ive  PREET

'.-q,rl-wr - w?'.'\..

Figure 4.~=Location of plankton tows made during Cruise 2-1B, June 1951,
Numbers identify stations.



R~

Station

L Y TR e S

1

W =3 vy

19
21
23
25
27
32
34

Bl o S )

T A i S EE e o Sl

Table 2.--Station data, plankton volumes and numbers, Cruise 2-1R,

(Half-meter net, 1S-minute and half-hour surface tows)

Half-meter net, 15-minute surface tows. |

e Rl el Bt P e e il A — e e WeTWg B, X

r-n el b bl Syl gy F Fl

L A W L.

.. Position _ Sub= Date Time (start) Plankton
No 1ate W. Longs Area 1951 Co Se Te ‘ﬁ?igfs”"ﬁIiﬁffE}%ia"%Tzﬁ”ﬁggh
2851 9S-12  NW  VI-k 22L5™ 57640 0 725
28-09  96a26  NW VIS 0932 32,4 l 105
27k 97416 N VIS 19440 9he7 2178 1k
25«L5  97-00  WC VI=b 0635 770 13 87
2bm33  97-31  WC VI6 1755 STek 596 3368
23418 9738 SH VIST 0505 19,7 213 158
@53 973k SH VI 18k 596 185 9L
2041 9658 Si VI8 o126 §7%.0 2k 86
19-l3  96=20  SW YT 1756 59.5 113 202
#* 30 minutes N
Half-meter net, half-hour surface tows.
20~02  96-00  SW VI-§ 0810 5 oS 11 8
21-35  96m01  SW  VI9 23k 28,9 10 8
222 9600 SW VIel0 1700 2549 9 28
2 =03 96-01 WG VI-ll 0800 3a5 12 1L
25-20  96-00 WG VI-l1l = 2255* 2545 10 25 '
29=3L  9L=00 MW VI-1y 02007 . 9243 588 39
28«00  9L4=07 N VI-1% 1515 21.0 10 3k

e T L

MHEE 2 (Continued)

Station

Cayes Arcas
sl
56
62
6k

i ey

- et

.__ .

¢
%
¢

Positlon

28-l1
2517
2h-05
22«40
20-0ly
18w0
1855
2010

2120

. 26-46

28«00

k-0l
93-58
94=00
9k=00

9357
9400

9157
9200
. 91-53__."
9200
9155

9200

Sub- Date Time (afﬁ;£)3 o

7 E‘” ¥ F P 8 2 R 5 8 8

Ne 1ate We Lonze Area 1951
VI=20
L VIs21

 YIe22

VI-22

VI-2h

V=25
Vi=26

VIwe7

VIa2?7 |
VI-28
- VIw29

VI<30

_—

i = W

—

— i S

Ce Se Te - Volume pﬁia%iﬁ’;“:-w:ﬁg;
) e
0630 15,0 1k 5
0625 1545 11 1
ohog™ 2549 31 0
2220 - 3146 L2 1L
2020 253 22 5
0830 340 18 32
0855 T261 101 65
0720 32,8 133 980
1710 31340 21 218
0640 15.0 9- 9
13ho 2040 27 14
0030 6662 5l 138

15 minutes | |
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Table 3,--Station data, plankton volumes and numbers, Cruise 3-1C,

(Half-meter net, half-hour surface tows)

-Station Position Sub= Tate Time (start)
Y. [at, W, Longe Area 1951 Ce Se To

1 28«53 8900 NC VIII=10 0300
2 29-33 88-23  NC VIII~0 O9kS

3 29-00 8801  NC VIII-11 2213

L 28ell  87-30  NC VIIT-12  OBOS

g 28-00  87-12 NC VIII-12 1610

6 27-27  B6+33 NC VIII=13 0720

7 2659  86=01  SE VIII-13 2135

8 2629 8529 SE VIII=14 0940

9 26=00 85«00 SE VIIO=l5 0225
10 26-10  BlL-R2 SE VIII-1S 0755
11 2609 8350 SE VIII-15 1340
12 26=31 83«10 SE VIiII-16 20l5
' 13 26=39  B2-31 SE VIII~17 02L0
1}, 27-18  82-58 NE VIII-.7 1050
15 27=-38  83-51 NE VIII«~l7 1755
16 27-42  BL-51 NE VID=18 0100
17 28«15  8Lmhl NE VIII-18 0635
18 29=03 8«27 NE VIII=18 1350
20 29-11 85«07 NE VIII=18 1855

11

Toltme ~Fish tarvie Fish Eogs

Plankton

____(n1)
68.6 21
916 3
31kL.0 0
57l 15
3343 2
52,5 8
U586 12
b7l 12
3645 15
296 19
287 1
28 52
59e ki 78
2040 30
3he2 15
3240 11
3645 19
245 5
'22.0 20

A -

s W= Ye-vple gy ke

b
10

2

18

a8

L71
38
83

20
38

ilinegisapippienh,
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3 (Continued) Table 4.-=-5tation data, plankton volumes and numbers, Cruise 4-3A.

(Half-meter net, half-hour surface tows)

g~ el . S o _—

i i N

h H_‘—!—-'_rﬁ—m&-_ﬁ-#-

T— T shieakivalaetiay

Station  Pesition Subm Date Time (start) Plankton
Ne lat. W, long, Area 1951  C. 8, T Voluwe Fish larvae Fish Eggs
e — ' (m}) o Station Pogition Sube Date Time (start) Plankton
2.1 28f'145? 16 NE  VII-LS 0210 B0 g 12" — No Late Wa LoOnge Area 1952 Ce Se Te V?iﬂume' Fish Tarvae FIsh Egga
22 29=-26  Bg-LsS NE VIII-19 0750 75;1 h. 37 1 26-hi6 9200 WG T=9 1800 640 0 1 o
23 3006 55-15 NE VIII-19 1240 1245 60 42 6 2h=8  90-06 €  I-11 0900 2ot 1 2
2l 29113 86<1C - NC VIII=20 1230 14340 5 3 7 211l 7 BPwm37 C T=11 2200 Lie8 10 3
25 29-30 8628 NC VIII=20 1558 31.9 0 0 8 23~L6  BB=5% Ca J-12 0635 50 29 3
26 2967 8650  KC VIIT-20 1930 36040 1 o g 23420 8821  Ca 12 1355 7.2 3 5
27 130415 87=17 NC VIII-21 00ss5 295 3] 16 10 2é-h7 88-00 Ca Iwl2 1945 345 13 8
11 22-20 87-31  Ca  T=13 0135 740 7 40
12 2152  B87-05 Ca I13 081 24 1 0
1l 21-35  B6=27  Ca I=13 2055 10,0 18 1
: 15 2145  86~05  Ca TI-lk o2Ls 2¢6 16 0
16 2152 85«36  Ca Islh 0915 2.0 3 1
17 215k 8523  Ca  I-lh 1435 244 0 0
i 22«01 B5-00 SE I-15 1130 ko0 2 1
19 2216 8kEL  SE I«15 1945 90 3 1
22 2U4e10 B4l  SE I-16 2250 9.0 18 0
23 2helil0 8352 SE I-l17 oLs50 1040 11 2
30 23=13  82-22 SE I-20 0530 840 bl 10
31 23wl6 83e11 SE I=22 1330 Selt 0 o .
12

13



MBIE 4 (Continued)

Station _ Position Sub- Date Time (start) Plankton ?
Ne La'b. We LOI'E. Area 1952 Ce Se Ta V?Ium Fish Iarvae Fish EE'EB‘
ml) |
33 - 23=32 8l=33 SE  Iw23 0218 1260 32 6
39 25w37 §6=1) C Tw25 0610 1240 73 3
LO 26-07 B6~06 C T25 1500 Lo 2 0
L1 27«01 3558 NE I=26 0000 1240 87 3
43 28=11 8600 NE I-26 1515 7«0 0 6 J
Ll 28-12 8615 NC I~26 2318 12,1 25 7 |
L5 2803 871=27 NG T27 0638 80 31 5
. _ g
|
i i
14 %

t

Figure 6.--Location of plankton tows made during Cru

15

Se 4-2A, January 1952,

i

Numbers identify stations.
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Table 5.-~Station data, total wvolumes of plankton and volume of fish larvae and eggs, Cruise 4-2A.

{mid=-point _ Plankton |
Tow of tow Sub= Date  Time Depth of Volume water Volume  Volume Fish lLarvae  Fis8h Bggs
K. late We Longs Area 1952 (C.5.T.) tow (ms) strained inm3 (ml)  ml/m3 water nos/m3 water nos/m> water

1 27=22  92aL3 NW  I=9  0950-1250  S=b 88495 0e2 +002 0022 « 000

2 26=37  91-K0 N I=9 18252226 3=k 123483 240 0016 «000 +000

3 2h=30  89-52 C I-11 0910-1410 - § 151,400 1.0 +007 o 0LO +026

L 23-38  88=Lk Ca  I=12 0630-0920 6 89481 Ou$ »010 022 089

S 23=-03  88-13 Ca  I=12 13551805 A 122,18 240 + 016 o073 »058

6 22-33 B7-4;  Ca  I-12 1955-0000 S5-6 125 465 240 016 +000 + 000
10 21-40 86-15 Ca I-13 2050-2330 3 65 o119 1.0 o012 «031 « 000
11 21-53  B5a30 Ca  Is=-lh 0925-1115 6 51481 0.8 L0l «000 -000
12 2154 85-13  €a  I-1) 1435-16l0 6 55,83 1,0 018 «000 +000
13 2206  BL59 SE  I=-15  1438-1710 7 59468 0u8 o013 .000 000
1y 2229  8L50 SE  I=15 2008-22L5  2-3 60419 1.0 a017 +000 000
15 2350  8L-2L SE  I~l6 152041950 3 90676 08 »009 000 +000
16 2L=32 8315  SE  I-17 0820-1005 6 36,11 08 022 + 000 . 000
17 2420 82«23  SE  I-17 1320-1740 7 87465 3.0 +03L 103 .000
18 242k 8210  SE  I-19 0620-0920 53,38 ka2 $079 \225 +09L
;e -

TABIE 5 (Contin;ud]

——""¥Peaitiom

Tow (mﬁ_ﬁgﬁt Sub=- .mte Time Depth of Volume water Volume Volume Pl:;:;ime ~ Fish Eggs

Ne Tate We Longs Area 1952  (CeS.Te) tow (me) streined inmd (ml) ml/wd wmter noe/md water mno./m3 weter

19 2u~00  §2-23 SE  I~l9 1500-1700 10 37612 240 053 o134 +000

20 23-17  82-50 SE  I~22 0728<1100 10 50409 240 «OLD «0LO +000
_dzi 23=20  83-32 SE  I=22 1435«L735 9 61.70 le2 19k 4000 «000

22 23-30 8L~ 8 SE  I-23 0247-0647 2=3 63477 10 0063 o078 +000

23 23-30  85-38 SE  I-23 1020-1420 9 58.89 245 o012 «03L 000

25 23«35 86~L0 Ca  I-2L 0135-0345 2 L5 #83 640 o131 567 2087

27 26-42  86-00 C T=25  1720=2120 2 90,17 2eh) 027 o055 «000

28 27-18 8555 NE I=26  0025«0430 2 88,66 5e0 «056 03k 0L

29 27LL B5a55 NE I-26 091,0-1315 78 79040 240 »025 «025 025

30 28-11  B86-25 NC  I=26 1550-1925 6 80601 245 «031 «137 200

31 28«06  87-05 NC I-27  23L5-0L00 6 88-L9 1240 «136 o027 +011

32 28-00 87-55 NG I=27 0708-1120  9-10 90458 lie2 «0lb 0132 o022

33 28-09 - 8850 NC  I-27 17i5~1939 3« 36415 be5 124 0221 083

3 2851  9L-0L W  I-=23 OT7L5=1130 8 101,18 Lie? oOl2 +208 e283



" .

Table €.--Station data, totel volumes of plankton and volume of fish larvae and eggs, Cruise 4-2A,
{G-111 sampler; speed of tows: 4-5 knots)

Bl

6T

Figure 7.--Location of plankton tows made 'during Cruiée 5-2C, May-June 1952.
Numbers identify stations.

Position o BE a
Sta-  (mid-point 1 Plankton
tion of tow)  Sub- Date Time Depth of Volume water Volume  Volume Fish Larvae  Fish Eggs
o N, Tate W. Longe Area 1952  (C.8.Te) tow (me) strained in mJ _(ml) ml/m3 water no./m3 water no,/m3 water
21 23-33 Ble3l  SE Il 1W25-LS5 3 27143 W0 o052 161 4007
25 24-33 8304 SE  I~17 1l05=1135 10 2071 3he? o1liki 3.984 1,798
26 2Le25  82-25  SE  I-l9 1100-1130 10 187.20 el o190 1661 +000
27 2Lk-15 822k SE  I-19 1US-1his 10 181.55 551 «30L 14636 o005
28 23-49 82-19 SE  I-19 1920-1950 1 276438 2742 »098 0586 003
29 23-3k  82-21 SE  I=19 2320-2350 1 256450 2846 112 203 «003
32 23«25 83-54L SE  I-22 1943-2013 1 276450 2440 4087 127 «000
35 23-31 8559  Ce  I~23 1712-17k2 3 215415 304k o1l1 ol27 «0Li2
36 23-30 B86-42  Ca  TI-24 O0058-0128 1 14040k k79 o3L1 24056 021
L2 27-36 85-46 NE  I-26 0855-0925 3 277.04 2840 0101 0220 0036

.

-
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= Positiom
(mid=-point

el e e

. Lite We LONZe
1 28-h2 9140
2 28-35 91-01
3 28-29  90-24
Ly 28-22 89=26
5 2952  87=29
6 29-23  87-29
7 2853 87-29
8 28-20 87«30
9 27-k6  87-31
10 2658 8§7~31
12 2538 87-39
13 25=03  87-18
1y 2440 86-h2
15 24=12 8612

Sub-
Ares

NC
NG
NC
NG
NG
NG

NC

MNC

NC

*******

Date
1952_

V=21
V=21
V21
V=22
v=2Y
v-2h
Ves2ly
Va2l
V25
V=25
V26
V=26

V=-26

.

MBLE 7 (Continued)

.

(G~-1IA sampler; speed of tows:

Time

10381538
1605 ~1808
01100525
02200520
0611 ~0921
1220-1503

- 18002100

0210-0610
1100-1400
0210-0605
0955wl355
172522115
O0LO~0500

»

Depth of

- e FAFRTY TN

Table 7.--Station data, total volumes of planktom and volume of fish larvae and eggs, Cruise 5-2C.

9-10 knots)
P;Fnkfnn |
Volume water Volume Volume Fish Larvae Fish Eggs

strained in m3

138,66
105413
50410
81.84
65438
5729
118.15

101.05

133499
10075
14539
139413
' 148,16
155404

. Position f | -
(mid=point |

Tow

16
17
18

P
19
20
21l

22

23

2i
25
26

27
28

'$
30

of taw}.
Ne l2te We L e

23-1
2311

- 22-h5

22e13
22145
23«13
2352
2Li~35

26418

25-h1
2600
26=00
2600
26«04
26=18

8512
8508
Bliwli2
8L-L8

- 8k=57

Bu=58
8502
85«07
85=08
85~12
8lL58
8L=-11
83-08
§2-38
82-283

Subw

Area 1952
SE V27
:ISE 27
SE V=27/28
SE V28
SE V28
SE V-28
SE V29
SE V29
-35* V=29
SE V=29
SE Vw30
SE V=30
SE  Ve30
SE V=30
SE

Date

- Tipe
CaSaTe

0830=1320
17252030
2315 =0h0oo
0645 =1115

. '1600-1&00

20372330
0210=0653
0805 <115
11231715
19202155

| 0120=0430

0T18-1220
16351730
1835=2250

Y=30/31 23000135

Dapth of
tow (me

12
3

1

Volums water
styalned in m3

16842k
15«52
172453
161,10

F0e50
102,03
131419
13La b3
101,88

88033
110475
181,28

26067
108430
119426

(ml) ml/m} water no./w’ water no./m> water
367 027 0195 2007
Seks o061 «50L «30h

22,5 o9 o858 279
248 «034 0061 +000
15,0 4229 811 4000
6l 0112 733 +017
5 eb o OLT «195 « 000
6ol e 063 «020 +OLS
11e9 elll  e530 +030
2eL1 »02L .1G9 +010
lie8 +033 o172 +000
16 »012 165 +000
1640 +108 +162 »O7L
20,8 e13h 310 e032

o Plankton

Tty ml/ad water no.jad vater nos/ad water
142 007 «065 +006
L0 027 R «000
L6 #0039 075 oCll
2.4 »015 « 068 «012 -
0s5 »006 ~ +000 «000
5eb 0055 #059 0069
LaO «030 »053 0030
L0 0030 o171 o015
Lie2 «0kO o 1100 #01%
2L1e5 0291 o2h9 »130
11,2 101 «190 »099
506 +031 o199 «204
11,2 o120 14087 14012
16.0 + 148 1e542 «139
840 0067 0268 24510




MELE 7 (Continued)

— Posltlon - T
(midepoint ____Plankton
Tow of tow) Sub=« Date Time Depth of Volume water Volume Volume  Fish lervas Fish Eggs

No Late We Longe Area 1952 (C2SeTs)  tow (me) atrained in w3 (ml) wl/m3 water noe/m3 water nos/m3 water

c?

26-53

82w36

£C

3l SE V=31 0250-0605 3 98.71 lhel o1L6 14996 0263
32 271-20 83450 KE VI-l 0502.0855 12 149493 25,6 o171 14000 »1L7
33 27-1h  84=28  NE VIl 1015-1300 15 83407 Le0 o0L8 0313 035
34 27-10 8L«é NE  VI-l 131_5-1535 15 87.16' 24l 028 161 «000
35 27-06 8521 NE  VIel 18002020 17 Bh.ls L8 057 o261 +000
37 27-U8 8506 NE  VI-2 O0L10-0800 S 150.27 946 .06l 0213 293
38 2820 BL-l0  NE  VI-2  0925-1210 13 9356 2088 G222 +0L;3 620
39 285k BL<16  NE Vw2 1539-;20&0 10 158450 17.6 o111 ' »T19 271
Lo 29-19  Bs-25  NE vx-g/s' 22250215 § 129,02 2546 +158 1.31;:_'. 1.139
2 2906 8505 W V) 0310063 7 117049 128 109 128 24017
l2 2853 Be6  NE VI-3  0B16-153 20 143498 el 100 11 01l
13 28-h0 8626 NG VI3  1320-1605 20 95458 he© ok 08 4000
bl 28-k9  87-12  KC VI3 18502200 12 115._.99 bels «055 «207 2017
k5 28-47 8751  wC %v:c-_.l.;_ ulos__;'-_osoo 12 1234 19,2 256 2251 #000
b6 20-b0  88-31 Ko VI 0730115 12 156463 2 L0050 g 000
TABIE 7 {Continuad)

(;;";;:t 7 11 Volume P;;:;tf:ma Fish Eggs
Tow ﬁ:; i’;;; c'f‘s;in;. ?;Et?mfg .::1";::11“1? :3 Vﬂmﬁa ml/:3mLtar no./m> wvater nos/m water
k7 28=37 8926 NG  VI=4 1330-1835 12 183480 Goli +035 L7 »016
L8 2840 | 9000 NC  VI-4 1845-2030 S 5702 1.6 +028 1e333 0053
L9 28-k2  90-k3 Mo VIS 2112-0030 . 101427 3.6 +035 o bl 18
50 28-45 91-07 NC VIS5 00L5-0615 S 183452 ko5 +025 501 2e591
S1 2850 92-0L  NC VI& 0700-1185 6 151437 51e2 338 1,090 «370
82 28-5L 9248 M  VYI=5 1210-1730 6 150,47 1]42 0Tk o1lb o402
3 2859 93-36 W VIS 1738-2105 6 97413 8.0 4082 15k 1,853



Table 8.~--Station data, total volsmmes of plankton and volume of fish larvae and eggs, Cruise 5-2C

(G-111 sampler; speed of tows: 4-5 knots)

- T I 0wminute towe e il - T
Time |

p | Plankton
o B W b T ) NP stmeres oD e e e, mon
1 28-2k  89-k2 NC v-21 2205 200—0 289018 16,1 1€ :;:‘——-—T
W 28-20  B89-06 NC V=22 05k 200 =30 349476 al.l 097 1326 st
2 30-08 87-30 NG V-2L Ol g 181, 9L 4640 *253 14215 7.002
> 2938 8129 M V24 0600 15 196425 9647 h93 14900 o825
Lo 2910 87-29  NC  V2h 136 200~0 277466 3kl ,123 7 .025
N S 28-37  87-29 NC V2 1720 200—>0 219,03 2L 40 110 110 000
6 28-04  87-32 KC V=25 0135 100w 209485 31eL +150 129 . 009
8 26-L0  87=32 c V25 1720 200~=30 286422 25 46 +089 +280 028
9 200 87-32 C V=26 0130 1000 280479 3240 1) «556 2007
10 25=19 87-l6 C V=26 = 0820  200—»0 215457 254k #103 269 «033
11 2h53  87-00 € Ve26 16k 200-0 221419 2048 #09ls 511 J059
12 2l-23 8628 C V27 0005 100=>0 20Le 112 31k o154 333 ;ozs
13 2357 8557 SB V=27 0755 2000 213407 1640 o075 J1L6 009
1, 23-28 _35"25 SE = V=27 1545 200-=20 201,90 Te2 <036 o218 2025
15 23-00 8457 SE V27 220 100==>0 218,98 12.8 JO58 J73 o1k
MELE 8 (Continued)
* _—————EG—HEF%T& o Plankton
e maron  sw- ta  (urt) Denor volme v, RS VR, TP e
16 22-33  8L4-28 SE V-28 0600 200—30 213427 Be3 «C3L s2L13 «288
17 22.32 BhS7  SE V=28 1525 200—0 269432 1641 060 v260 +007
,,,18 23-00  8L5T SE Vw28 2000 100=->0 275406 1565 o056 222 0Ll
| 19 23=30 85~00 SE  Ve29 0135 1000 290455 1hel: 0L 193 o010
21 2L56  BSN09  SE Ve2s 13l 200—0 290055 L5 o3 2156 0203 +007
20 2¢w3l, 85-07 SE V=29 18l  100—0 216430 3648 2169 0596 o01h
1;_; 23 2600  B85-15 SE  V-30 00LS 10030 351eh3 364l J10L 0231 151
2, 2600  Bh~LL SE  Va30 0bL5 25030 353420 49e9 o1k1 0252 +006
25 26-00 83-i3 ST Ve30 1330 7550 380413 32,0 .08k 295 0200
26 26=00  83=00 SE Vw30 1800 30 167477 L6aO 27k 530 e52L
27 26=07 82-20 SE V=30 2225 10 154,23 22,k V1S 569 0265
28 26-34  B2-36 SE = Vw3l 0215 10 181,16 3ke5 o150 12250 5 4632
29 27«12  B2«L3 NE V=31 ab4LS 5 15Cell 63e2 eli21 »F0E 1,093
30 2',:;21; 83=26 NE VIl Oh2s 25 26578 3lek «118 »38L 0152
31 27-17  8L-11 NE  VI=l osLo 10 295 o581 LSe3 0153 o240 o105
32 27-08 85 =27 NE  VI-l 1720 200 ==30 37769 3lel 083 o208 o 08



TABIE B8 (Continued)

9¢

LC

- T 30G-minute tows )

Sta- Position Sub= Dete (Etif;t} ﬁepth n:‘!' Volume water Volume Volume P}Fﬁiﬂf}:meT Fish Eggs
tion N, Tal, W, Longe Ares 1952 (CeSeTs) tow (m.) mstrained in mJ ml/m3 water no./m3 water nos/nd water
33 27«05  85«LD NE VIl 2317 5 QemapO 311.26 LO. Lt 130 o167 «029

3k 27-28  85-23 NE .?I-E 0330 5020 362,03 TN . 0127 0356 «008

33 28«07 8L-50 NE  VI-2 0850 75 —=30 211492 17.6 «083 o215 e193

36 28-30  Bhm32 E VI 1450 LO—>0 255463 h9.1 o152 1909 509

37 29-19  8L02 NE  VI-2 2150 15 251466 k640 0183 17.787 »787

38 29-19  BLi=L6 NE VI3 0235 20 203409 36,3 179 24132 14659

39 28-5h  85-2% FE  VI=3 0737 100 ==3C 325.83 22,8 «070 «295 110

ko 28-33 8606 NG VIs3 12k  100—30 18453 22,1, 121 591, 03

I 28-48 8651 NC  vI-3 1815 10030 373495 1962 o051 198 0005

L2 2850 ' 87=30 K¢ vi-h 0030 10030 328,492 1942 «058 760 o021,

L3 28=l} 88«12 NC VI-h - 0650 200—>0 333.33 1640 »0l38 .ibo « Q06

by 28-35 8900  KC  VIsy 1300  200—0 313446 19,2 061 o175 +006

iui_i_\'_-‘-_"ﬁ“-"'n*

r
- u'ﬁx

Sy
L
r"-\“-...rll

-

"'..I
&
]

4
rJ |
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Figure 8.--Location of plankton tows made during Cruise 7 tSpecial),
November 1952, Numbers identify stations,
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Table 9.--Station data, total volumes™of plankton and volume of fish larvae and eggs,
9-10 knots)

T _
Touw of tow) Sub=- Date Time Depth of Volume Hnter Volume rvaa Fiah'Eggs
Ne Lat, We Long. Area 1952  (C.5.T.) tow (m.) strained in ) gm1) ml/mS water na-/m water noe/m’ water
1 28=L0  91~35 NC XTI~ 1017-1i17 15 . 118450 26 2219 oI5 »270
2 28-36 5052 NC  XI-1h 1L435«1835 15 118457 19 »160 553 o759
3 28-22  90=06 NC  XI-li 1850-2315  8-10 131,38k 10 +076 +3L8 «182
L 28-11 ' 89«13 NC  XI=1S5 2330-0550 7 118,85 11 OTL +080 +006
5 27586 8806  NC  XI-5 0615-1115 15 160 11 076 03k «006
6 27-49  B7=18  NC  XI=15 1122-2622 15 146408 10 + 063 068 +000
7 27-40 86-37  KC  XI-15 1635=2035 10 121,38 1k 115 041 000
8 27-28  B6~01 NC XI-35/16 20L8-00L3 6 122465 7 057 008 +000
¢ 2658  84=20 SE XI=l16 0620-10L0 15 137+35 6 +OLY «116 o058
10 26-l2 8336  SE  XI-16 1052-1l52 1S 120,30 & J050 J091 091
11 26-35 8252  SE  XI-16 1505«1905 15 118.25 21 0178 :.oa_h'_ 025
12 26«3l  82-25 SE XI«l6 1915-2115 8 59439 2k +h0L 0067 08k
W3 26-25 82«15 SE XI~16/17 2125-0217 & 7597 26 o302 o052 « 000
4l 26-20 82-05 SE_. II-17 0230-0628 6 89453 8 +089 011 14000
1S off Sanibel Island SE  XI-17 0636-0940 6 95479 3 .03 .010 .020
MEBLE 9 (Continued)
(mid=point -. | s Plankton |
Tow of tow Sub- Date Time Depth of Volume water Valume olume rvae ggs
K, We long, Area 1952 (C.Se.T.) tow (me) strained inml (ml) n’ water no./m3 water no./m’ water
16 off Sanibel Island SE  II=l7 15301700 6 . 3hal? 5 o146 +000 .000
1‘[__,..1: "moo * s I8 opo-uzs 5 l2ds 2 «683 000 000
1:8 26-l5  82-35 SE XI-19 0830-1230 3410 12L.71 " -29 «233 «160 +890
19 27-25 8250 SE  XI.19 1215-1620 10 106407 20 189 056 1.088
20  26-0h  82-21 SE  XI-23 06150715 10 28457 h «1L0 105 S ‘".105
21 26-15° 82-15  SE  XI-23 0755-1130 10 100,30 16 160 . 009 119
22 26-20 8205  SE  XI-23 1220-1320 K 30485 b 130 4032 «000
23 26-15 8300 SE  XI-23 1515-2330 5 239492 32 133 »062 00l
2l 26-28 636 SE XI-23/2hk 23L0~05L5 6.8 19L459 20 o103 4298 210
25 26-35 8k-18  SE  XI-2L 0600=1000 10 170669 8 Jeliy, 076 oC17
26 26-L5  85-50 SE  XI-2L 1020-1615 1012 193 7% 5 o026 ' $020 o020
27 2657 86-35 ¢  XI-2k 1630-2030 8 126454 3 +063 J110 .07
28 27-11 87-22  NC XI-2L/25 20L0-0240  § 18L. B9 " 076 0Bl 014
29 27-30  88-21 NC  XI-25 GQLOO~0600 3 59475 11 +18L L0060

*Ha )l f=cpeed

{G-1A sampler;

speed of tows:

bl —— T PR F

Cruise 7 {(Special),

o083




T W a Ay e M gl
T T T
LT G e DA

- F

- T e T e . L
' i " LA B TH

Yoo S AR

L] = rm  ula - ol M e Y W - e - s am

Figure 9.-~Location of plankton tows made during Cruise 8, February 1953,
and Cruise 9 (Special), March 1953, Numbers identify stations.

(G~-1A sampler; speed of tows:

- Pocsition o
(mid-peint
T ISt ToEs Avea 1953 (CoSiTa)
1 29-06 9355 NW  II=12 1315-1715
2, 29-05  93-25 KW  II=12 1725-2055
-»fif 29-03 92-30 NW  IT~12/13 2235-0L05
L 2850 9150 NG  II-13 0530~0830
. g 28=LL  91-30 NC  II=13 0850-1050
} & 28-L5  90-38 NC  II=-13 1400-2040
7 2851  B89-53 NC II=13/1) 2212-02ht
8 30-13 87-13 NG 1I=1h/15 2355-0559
9 30-10  B86-15 NC  II-17 0722-1052
10 30-06  85-5% NE  II-17 1105-1255
11 29«47 85-38 KE  II=18 0950=1250
12 29-27  85=21 NE  II=-28 130b-1700
13 29=-12  8L=-32 NE II-18/19 1825~0115
1, 28-36 8336 NE  II~19 0725-1025
15 28-20  83-22 NE  II-19 1225-1525

Depth of
tow {m.) straired in .7"3..,.... {ml)

o8 O N )

10

o O WL \w

G=10
10

10

10

Volume water

11611
135431
15017
8L1498
57487
18395
129,42
179437
105 460
53412
86477
11041tk
145 465
99.87
93,69

9-10 knots)

lie8
o
LeS
bae5
3.0
1040
26.0
18,0
11,0
3.0
Ly o5
845

540

Qo3

Qlil
«030

-GBG

«10k
«56

o077
»O3L
+050
003

i ——

Table 10.--5tation data, total volumes of plankton and volume of fish larvae and eggs, Cruise 8,

bl

Plankton

Volume Vo Lume Tish Larvee

0163
103
o0Li7
+09L
«380
»125
1.035
«033
0227
«075
519
»181
o027
280

032

- .

722

177
o165
o1h1
017
119
»703
¢151
+038
o261,
#0L6
1.693
Te271
1.071

«320

Fish Fzps
ml/r3 water mno./m3 water noe/m’ water



TBLE 10 (Continued) "

ct

£t

?ﬂﬂif’iﬂﬂ - - - - | S T
(rnid-point Plankton
Tow of tow)  Sub- Date Time  Depth of Volume water VoIums ~ Volume  Fish larvae  Fish Zggs
_ B 1Aty W, Longe Ares 1953  (C.S.T) tow (m.)  strained inm3 (ml) wmlfw3 water no./m? water no./m3 water
16 27-53  683-15  NE  II-19 1531-1931 10 10129 0.5 L0085 079 2,148
17 27-13  83-02  NE TII~19/20 2130-0330 5 175433 8.0 o0l o211 «359
18 2626  B2-40  SE  TI-20 0515-0930 6 102,53 10,0 2098 +205 «790
19 26-00  82~20 SE  II-20 0940-1220 B 71672 LaO o056 098 LeOOL
20 25-35  B2-04 St  II-20 1305~1705 10 118,61 9 S 080 +08); 130
21 2506 82-00  SE  II-20 1720-1950 5 7Ce35 940 .128 o128 Le733
22 2h=-43  82-10 SE  II-22 1030-1515 5 k36 2,0 o062 076 923
23 2450 B82-8  SE  IT=22 15231815 10 85456 6.0 4070 »281 2,606
24 25-12  83-08  SE II<22/23 1955-0025 5 13k 89 1340 »096 082 24096
25 25-27 B335 SE  II-23 0145-0615 5 13342 12,5 0%}, 112 o757
26 20.lY  BL-Q2 SE II¥E3 0B50-1150 12 5760 3.0 e031 +010 _.051
27 2l-b6 8418 SE  II-23 136-1655 10 87015 1.0 oL .023 +000
28 2423  BL-L7  SE IT-23/2L 2300-0310 V0,56 2,0 .0 Jo1L 007
29 2350 85~28  SE  II-Zl 0635~1llg 12 1il.61 340 .021 o0L8 »028
30 2357 8859  SE TI-24 13L0-1750 12 123,89 3.0 W02 .032 .000
it o o e o o oot o o mwert - - . ——— R
TABIE 10 (Contimued)
——rmmm Plakten
ettt m e MmN SARED T e momie oo ats
31 2425  B6-3h ¢ IT-2l/25 2125-0035 12 85438 340 035 o 0L:7 o012
32 245 87k C©  II-25 0350-0810 S 130617 30 «023 «065 0L
33 2'5;-10 87=Ll C II‘;[Q,'; 15=1350 12 61409 1.0 017 «098 «016
3 25-34  88-22 C IT-25 16L40-1940 12 83,53 640 072 539 o012
3¢ 2580 8900  C II-25/26 2205-0120 5 97+2L; 7.0 o072 031 o0l
36 26-11 B9-33 €  II-26 0320-0800 5 123451 - 10 +O1 139 ~0%0
37 26-31  90-1l C Ir-26 1035-13k5 10 BLie 55 240 +024 02l +012
39 27415 91-20  NC II-26/27 22L§-0L00 3 W3e55 20 4167 e el
Lo 27-35 9150  NC  TI~27 0631-1001 10 98.75 1245 127 0l » 020
1 28-0f  92=26 W II-27 1010-1400 10 11533 940 »078 o139 e 139
L2 28-29  93-10  NW  JI-27 1516-183L 10 135869 1240 +088 560 « 765
3  28-L0  93-37 MW II-27 1838-2038 5 591l Lie? o068 186 24555
W 29-07 9356 N4 II-27/28 2255-0120 3 107433 2.0 <019 o075 «391



]
)

Table 11 --5tation data, total volumes of plankton and volume of fish larvae and eges, Cruise 8,

143

3

I1-18

(G-XII sampler; speed of tows: 4-5 knots)
R L. £ i - -
Time | Plankton
St Position Sub~ Date (start) Depth of Volume water Volume  Volwe Fish larvas Fish Egos
tion N Iat. W, Lompg. Area 1953 (C.S.T,) __tow {m.) strained in mJ {(ml) ml/m’ water nu./mj_w_ater___ng./mj wvater
*L 29=05  9L=10 N II-28 0200 3 313642 30,0 +0R% 699 .oiz
13 23-33 83-26 NE II-=19 1150 10 2l5 .33 950 +387 183 »289
1y 27-35 8305 NE II-19  20k0 3 309.69 h3eD «158 «297 1e72L
15 26=l5  B82-55 SE  II~20  0L30 5 353439 6040 +170 w240 +Li30
17 25-00 81$8  SE  IT=20 2100 g 201,00 L1,0 204 291 1,065
18 2452 83«03 SE  IT«22 1915 5 29419 k1.5 o1l1 0122 619
19 25-27 83-05  SE  II=23  OL10 3 386,67 6240 2160 316 2978
20 25-27 8L=02  SE  II-23  081% 1012 289.63 23,0 .079 .193 .021
21 2500 8k=02  SE  IT-23 12k 10 369492 2643 072 .027 .011
22 2L-36  B8L-32 SE II-23 2210 6 265 450 2645 «100 LS 030
26 2li=15 | 8652 C _II-25' 0315 5 286453 3240 o112 o171 +063
27 2500 §7-31 ¢ II-25 1010 10 281,18 1040 036 235 o011,
20 2521  8B8-01 C II-25 1605 10 LOT.16 26.0 «0L9 «260 017
29 25-43 880 ¢ TI-2% 2130 3 408 & 77 8145 '201 o113 «190
MBLE 11 (Continued)
l RN WET‘T“' B o Plankton e -
Sta=~ Position Sube Dete  (start) Depth of Volums water, Volume  Volume  rish Larvae  Fish Eggs
tion Ws ¥ote We Lorgs Area 193  (C.5:T.) tow (m.) strained inmd (ml) wml/nd water nos/nd water nos/m) water
30 25-56  B9-17 ";g II-26 0315 3 : ,305.0b - 6040 197 623 «010
31 2621 Bs-5h - C 126 1000 810 - ___1251.'..23 © 200 077 161 «00k
32' . 26=L0 90-_';0 C TT=26 1555 10 -'2;8.02 | 6040 233 o012 + 00k
33 27-05  91-06 NC  II-26 2210 3 206,30 3540 155 002 .oao
3L 27-26  91-kO NG II-27 0600 10 264613 11345 29 w28k 4015
35 2821 9250 MW TI=27 1L 10 39,75 5.0 o129 898 - 3.926
36 28-l5 | 23-h8 Nw 1Y-27 2120 3 394,16 19.0 oOLB 066 2._.?63
'Iﬁtai.:inn 1 ncftﬁéied lagt due %o adverse weathcr, |
; - Qualltative toes Yoline Noes of Iarvae No. of Eggs
(ml) ’
2 2906  93-00 W4 TI=12 2155 6 19.0 16 530
¢ 285 90=11  NC  II-13 21k 3 3340 39 18
& 28.55  B9-18 NC  II-lh  O7%5 10 llo5 25 21
8 30-35  87-L7 NG - II=16 2315 3 2240 1 25
9 30-20 B86-33 NG  II=17 068D é 11740 hé 27
10 30-00 B5-L0  NE - II-17 1330 6 3660 31 36
11 29<25  85-00  NE 1745 ; 2440 3L L12
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Figure 10.-~Location of plankton tows made during Cruise 10-2B, April 1953,
Numbers identify stations,
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Table 12.--Station data, total volumes of plankton and volume of fish larvae and eggs, Cruises 9 and 10~2B,
(G-JA sampler; speed of tows: 9-10 knots)

“"__—rwm——;_ﬂﬁh——-—-—-“

(:i;i;ﬁzt Plankton
Tow of tow Sub= Date  Time  Depth of Volume water Volume  Volume  Fish larvae  Fish_Bggs
N. Iat. W, Longs Ares 1953  (Cs2.T,) tow (me) strained in m>  (ml) ml/m3 water no./mt water no./m water
| Cruise 9
1 29-00  95-00 MW IIT-9 1740-2110 8 110,10 6.0 .osh .282 o3L5
72 28-20  96-C0 W III-10 05L0~0710 8 59436 640 101 118 «084
| Cfuise 10-2B
2 2628  97-06 WC  IV-15 1735-2055 8 10347 T+0 073 213 7123
3 25-50 9702  WC IV-15/16 2206-0220 3 150,58 1240 080 AT, 2 4006
L 25-16 97~ WC  IV=l6 0335-0635 3 98479 12.5 127 1.59L 2364
5 2h=3L4  97-25 WC  IV=16 0B00-1100 8 99.80 245 «025 o721 « 381
6 23-58  97-32 S IV-16 1220-1515 8 99472 365 +035 632 0331
T 23-20  97-37 SW  IV=16 1635-1955 8 113463 Li50 o035 o651 .iéé
8 22-38  97-21 SW IV=16/17 2120-G050 g 113,08 365 +031 0255 o150
9 255 9Tl oW V=17 O0lLO-C810  § 181451 340 o017 ol2ly ¢ 280
10 21-17  97-13 SH . TVe=l7 0920-1220 10 9763 .0 +OL1 o120 o543
11 20-i8 9657 SW  IV-17 1335-1800 10 122,68 e +OL3 o758 31C
12 20-17  96=35  SW  TVel7 1928-2210 g 93,57 2aC ,027 '239 521,



' MELE 12 (Continued)
T Poslition - - — T
(mid=point ) . o Plankton .
Tow of tow Sub~ Date Time Depthi of Volume water Volume Volums Fish Iarvae Fish Eggs
m— Ze Area 1953  (C4SsTe) tow (ms) strained inm’ (ml) ml/m® water no, n> water noe/md water
13 21-10 9600 SW IV=18 0830~1245 10 129,89 245 +019 «OT7 » 000
1, 22-00 9600 SW  Iv-=18 15251825 10 104,16 o9 «009 »029 058
15 22«1  96=00 SW IVe18/19 2135=0109 B 118.19 245 «021 59 +O0L2
16 23«10  96=C0 SW  Iv=19 O0345-0618 ' 5 81496 3.5 - o0L3 <098 110
17 26-13 §6-00 WC  1v-20 1h35.~1ﬁ2::1 10 105 499 3.0 028 o113 »038
18 26-L46  95~55 WC  IV=20 2100-0000 5 9947 3¢0 +030 «C30 020
" 19 27=3Lk  95-Lh WC  IV=21 0225-0605 5 121433 5e5 Nol I3 «025 »058
20 2802 96 =20 NW  IV-21 08051125 10 106425 o0 038 527 +602
21 28-28 Sk-S0 NN -2l 12L8-1702 10 b2 a5 4059 1,119 34005
22 29v07  93-15  NW IV-30/V-1 2200-0600 S 212,62 21,6 +083 1,68k 2,180
23 2905 92-15 M V=l = 0610-0920 10 109.7h 12,5 110 «301 64238
2, 28-40 92-00 W4 V-1  1055-1435 10 108,12 Te5 o065 o1135 o953
25 2805 9200 WG Vel  1hlS~2025 10 15746k 340 +015 11k 2159
26 27=2l 9159 NC V-l/2 2215-0348 10 112,17 840 o056 «007 ;091'
MIIE 12 (Continued) -.
Tow ~ of tow Sub=- Date Time Depth of Volume water Volume - velume  Fish JArvae Is Zs
Area 1953 (C.S.T. tow (m.) straimed Inm3 (ml) ml/md weter no./m3 water no./w water
27 2616 9188  NC V-2 06051005 10 105 406 145 J01l .086 224
26 26-15 92-00 C V=2  1330-1720 10 113.24 145 o013 oClls «097
29 26-18  92-23  WC V-3  0810-1155 10 124416 1.0 008 4032 .0L0
g 30 2655 9252  WC V-3  1250~1800 10 168,60 2.5 +015 <030 o0L2



Table 13.--5tation data, total volimes of plankton and volume of fish larvae and eggs, Cruise 10-2B,

Special tow  26m32

(G-1I1 sampler; speed of tows: 4-5 knots)
) D — ~TETamkien. 1T T
Station _____Position Sub-drea Date .(Ejtzit) Depth of Vui:mﬂ Ni:;.sflf E;;sﬁf
Ne Lats W Long,. L 1953 ___(CeSeTe)  tow (me)  (ml)  Larvae Egsc
3 2648 97~07 WC V=15 1700 8 111,50 137 677
L 26=C8 9658 WC TVels 2130 3 L245 368 3Lg
5 2630 97 =06 We V=16 0300 3 E0as 509 2668
6 2L55 97=08 we TVeel6 0730 R 35402 1198 38l
T 213 9721 We TV-14 1155 R 15.5 L22 2L9
2 5 230 97=30 Su TTw14 1600 3 170 L69 123
11 21-28 97=10 SW TVm17 0845 10 1560 228 337
12 20-53 97=03 W TV=17 1300 10 2840 12 L3g
13 23-37 961 5w V-1 1850 8 2040 1669 137
16 2112 9600 SW Tv-13 1450 10 1140 125 33
17 2223 9600 SW TV-13 2105 10 2340 52 n
18 2350 SE~=CO Su IV-15 0313 3 83e5 16 37
2l 26=31 98=00 WC TV20 2030 3 20,0 31 24
25 27=08 95=58 NwW TV=21 01EC 3 12,5 8 g3
}m s b - —— . e i s e o o o o o e -
TABIE 13 (Continued)
_ L o Time VoTmme — Nos of — Wor oF
Station " Position Sub=-fArea - Date = (estart) Depth of in Fish Fish
. Nelate WyTong, =~ 1953 (CeBSeTe)  bow (me)  (ml)  Iarvas  Egzs
26 27455 9530 NW I"'J';-_él - 0800 10 1340 154 1,02
27 2810 95=00 NW V-2l 1218 10 19,0 526 1087
274 - 28=L Slielily W Vw2l 710 10 3645 77k 1217
28 29412 9100 NW V=30 2127 3 177.0 381 28
_ 29 2901 92=00 NW TVw3} 1005 10 110,0 8 115
= 30 - 2820 92=00 N v~-31 1520 10 20.0 E9 138
9229 Wwe V=3 1200 10 2000 35 29
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Figure 11l.--Location of plankton tows made during Cruise 11, May-june 1653.
Numbers identify stations,
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Table 14.--Station data, total volumes of plankton and volume of fish larvae and eggs, Cruise 11.

(G-IA sampler; speed of tows: 9-10 knots)

ogition
{mid~point | o ____ Plankten _
Tow ___ of tow)  Sub=~ Date Time Depth of Volume water Volume  Volume = Fish larvae  rish Rzgs
Ne Lats W, Longe frea 1953 (C.S5.T.) tow (me) strained in m3 (ml) ml/m’ water no,/ water nce/m3 water
1 29«1l%  Ghwl9 NW v;2? 1510~2010 15 12h,1;2 30,0 o2l 0l21 5el76
2. 291l 9353 NW Ve=28/29 22250120 5 16903 5540 e325 5kl +335
- "3; | 29.10  93-~01 NW V=29 0500-=1050 15 1804 7L 2740 o1l 155 5e23L
L 28-56  92-00 NC  v-2y 1135-1735 15 184,07 2140 o11k 054 255
1 28-36. 91-Ok NC V=29 . 151542355 15 228,92 1040 +OLL »039 0297
A 6 28-37 9017 NC V=30 O0030-0605 15 187,41 2360 123 +320 o851
7 28«50 89-1L  NC V=30 06451300 15 16L.27 1860 »110 0262 55,719
8 29-35 B88~32  NC V=30 13L6-13h) 15 158,29 §2.5 521 505 14226
9 30-0L  87-k0 NC V-30/31 2018-0213 5 165469 2060 o121 o109 1a133
10 30«07  86-38 NC V=31 02L5-0850 5 196422 25 40 0127 o135k 583
11 29~ 8539 NE  V-31 0928-1;28 15 162443 28,0 «172 2215 ¢738
12 29=27  AL=3L4 NE V=31 1710-2319 10 19406 2840 «1hh 361 24303
13 28-k9  BLe12 NE V=31/VIel 23520550 5 181438 2060 110 1402 Le5T1
1 2758 83-15 NE VI~ 0628-1220 15 168 40l 2840 o167 o179 1a150



NN
<N

% 4

MEBIE 1k (Continued)

Tow

15
16

X7

13
19
20
22
23
2k
25
26
27
28
23
30
31

32
33

e T e

ST T ERGsition

(mid~point

of tow) Sub~ Date
Ne 1at. We Longe. Area 193
27-12 82=-hLl NE  VIeh
26=3C  B2«15 sﬁ VI=k
2650  Bl58 SE VI-L/5
2508  Bl-5h SE VI-5
2]=12 82«30 SE VIeT?
252  83~33 SE  VI~7
25.31 8521 SE  VI-8
2555  B6~09 C VI3
26-22  B6-H7 ¢ VI-8/9
26-47 87-lL1 C vi-9
27-15  88-29 NG  VI«®
27-38  B9-26 NC VI-®
27-57  90-27 NC VI-3/10
2757  91-L0 NC  VI=10
27=57  92=l5 W VI-10
28-02  9L-0Ok NW VI=0/11
28-L5  9L=1L N VI=ll
29=13 9L=26 W VI-11

Tow

Vv O oo =~ O VL PN M

S

17

- -

Fr TR W T

Sub=-area
Ne late We LONZe
2912 93=35 Nw
29~07 G226 HW
28-4L6 91=31 NC
© 28-12 80-L8 NC
2907 88-L7 NG
29=59 £3-1h NC
30-09 87=07 NC
29=57 36=09 NG
29-27 85 =10 NE
29-15 ~L=01. NF.
26m23 83-37 NE,
27=133 83=03 NE
2723 8303 NE
2lyme:? Sy o
2L=37 8300 S8

Planktan 3

Time Bept"i of Volume water Volume  Volume  Fish Larvae gem
{CaSaTe) __(m.] strained in m3 _ {ml) ml/md water no./nd water nﬂ¢/m3 3 mater
10L6=1646 5 162418 2540 o154 - «0BO 1.085
1707-2308 5 15756 2240 »139 824 1,761
2319-0513 g 146405 21,0 o1hik 34523 6129
BIN-1083 8 146425 26,0 4178 1,115 34323
07501350 S 186487 50 o027 +OL3 Jelib2
17452340 5 150454 740 «0L6 0126 «815
065 L=125 ] 10 191,12 1.5 «008 08l «078
1330-1930 10 151.15 345 «018 251 2026
2007=0207 5 18943 11.0 o058 s121 +053
021~08k1 S 18L493 50 <027 4103 0103
0928-1543 10 194483 345 +018 «103 0L
1620-2220 10 185 432 1340 070 086 » 005
2252=0452  § 193451 13,0 #0067 171 la11
0527-1127 10 195463 4aO «020 ¢ 169 2550
1200-1700 10 167.18 LeO .02l <233 2155
21110311 S 168,38 840 +OL7 +250 oLi68
Q350715 5 105049 5 e0 «085 0683 24104
0931-1201 5 77452 5e0 « 064 310 34070

speed of tows:

Time
Date (start)
1953 (CaSeTe)
V=22 oli20
Vgl 1100
V=29 1742
Vre30d 0608
Um3D 13
Vw30 1915
Vw3l - 0215
V=3l 0555
Vw3l 1529
Va3l 2320
TIwl 0555
U=l 1222
VT=ly 1013
VI=? 1057
AT 1353

) 0=rinube Lows

Pogition

i S—

-

4=5 knots)

septh of

tow
5
15
15
10
15
5
5
15
10
c
15
10

13

_ﬁmn}

Table 15.,--Station data, total volumes of plankton and volume of fish larvae and eEges,
{G-111 sampler;

— Plankton
Volume Noe of NCe ©
in Fish rish
{ml) Iarvas Egzs
LlieD 32 265
38,0 31 2850
2840 33 3
6345 1043 99
1860 52 26
15940 115 117
360 22 )
10,0 63 15
3765 27 168
6060 159 621
1JeD 206 2063
8040 350 396
110.0 oL 353
66.0 &3 23
TeD 123 352

Cruise 11,




No« of
Fish
Epgs
18k
20l

39
17
22
7
29
102
95
167
102

3795
118

199

MBIE 16 (A)

of
Fish

iarvae

Plankton
32
66
182
175

LS

8k
323
300
183
Mhi
374
288

— No.

Plankton Volumes (ml./m})

G=IA Net (Quantitative)

3040
3165
1345
0«0
51.0
1040
2945
4840
4140
2040
3340
2840
6540
510

10
10
s
10
10
5
10
10
5

23hky
0622
1257
1934
0209
0843
15k
2221
ok55
1722
2040
0313
0858

1128

VI-7/3
Vw3
VIi-~d

- VI-8
VIng
Vi=y
VI=9
VI=10
VI=l0
VIelO
Vi=10
VI=-ll
VI=1ll

- V13

NW
NW
NW

Sk
KRG
NC
NC

SK

Sub=uwrea

i ym—
&

W, Loy
8L~03
Bh=5S5
B85=L5
86~3)
B7=23
89-00

- 8955
91-06
92-16
93-16

C 93=35
9L=09
Qhim1 6

Position
88-0N0

N« Lat,
25=07
25=25
25-l1
2608
2636
2700
2T=27
27-48
2756
2736
27-56
27-5%
28-2],
2907

KR RS mc

7
8

™ELE 15 (Continued)
29

! i S ok R .

Tow
16
17
19
20
21
22
23
24
25
26
2
2

-Qmm .-HG—— l§
(10) (k) (2 |
!G . igr. lHrN o152 | ol13 -O&H I_Uﬂ_.—. «91 . 0096
©® an B W W W @ W @
X2 Ok 16 0025 0063 #0556
(8) (11) (1) (k) | (1) -
WG o 065 | 029 + 008
_ (5) (k) (1)
C + 038 0050  S063
_ (9} (8) (1)
| Ca i@u.r. i&r : +01
(3) (3) _ o
34 +03h4 . »
n W
- SE 00Th 135 L1911 4032 o015  LOUT o0 . .
| (12) (10) (16) (5) (1) (1) Aww amwm wmw
ettt e -l e g e et et e e e et e e e o
Means 2060 o115 (185 o054 0053  L06) «Oli7 «0L7 0083

. S G9) (6w (1) (B (20) (2) (200  (28) (8)
5
All Seasons «109 «O5k o052
. (122 o) (56)

'Ii!"ll-ilfl’lllllll'lllllll
AV No. O...ﬂ tows . , . |

Winter«12/21.3/20

Spring-=3/21=6/20

Fall--9/21«12/20




A BLE 16 (B)
Fish Larvae (nn.{m3)
T T 0=-100 fms, 100=1000 fms. over 1000 fas.
ub=area Winter Spring ater ng Kt Winter Spring _ ﬁ?‘-_. ‘
NW 188 k93 +011 | | T |
(10) (1k) | (2) .
NC 0316 ohhi3 o Tho 102 +181 +080 «095 o191 2052
(6) (17) (3) (k) (11) (1) (2) (L) (6)
NF, o176 o429 «025 o107 03l ) |
(8) (11) (1) (L) (1)
[ {¢ #0896 o025 «032
(5) (k) (1)
C 1115 o166 ¢ 110
(9) (8) (1)
Ca «032 0199 + 000
(3) (3) (1)
SH ah82 o066
(7) (4)
SE »127 1.142 4072 «OLG 068 4076 0025 Jd35 020
(12) (10) (16) (5) (1) (1) (7) (11) (1)
Means”  o17h  <S85 4182 L0858  JUS 078 4072 <138 o055
(39) (6h) (19) (15) - (20) (2) (20) (28) (8)
1 Seasons Pxyal oll7 102
(122) (37) (56)
inter«=12/21=3/20
pring==3/21-£/20
8llwey /2112720
) No. of tows
48

BT Tt , S e 'ﬂ!" . A

FPR AP AR T e —

LT -H'_'.'."'
M_.Ii;.'...':

TARIZ 16 (C)

Fish Eggs (Bﬂ-/ij)

———— T R : over s,
Sub-ares EIEEBP E-ri=; Fall 23 Ypring Fa Winter ot ng Fa
N 0593 24389 +D00
(10) (1k4) (2)
MO o215 1,002 4Ok «030 o151 4006 o016 «033  LO04
(6) (17) (3) (L) (11) (1) (2) (k) (6)
NE 1,686 1.285 «025 077 «011
(8) (1) (1) (L) (1)
wWC 2 006 as0L0 +OLD
(5) (h) (1)
C o017 oOL8 4007
{9) (8) (1)
Ca D62 o029 + 000
(3) {3) (1)
W | | eliB2 o052
_ (7) (h)
1.4 10125 1,916 o166 000 012 +017 - «005 o OL3 020
- {12) (0) (16) (5) 1 @) (11) (1)
e et e e e e
Means o386 24301 2204 +015 +107 4012 o012 oOhli  L006
(39) (6k) (19) (15) (20) (2) (20) (28)  (6)
__—ﬁm_m—m-—______—_____mﬂ*__
All Seasons 14522 o068 0027 {
(122) (37) (56)
Winter-«12/21-3/20
Springe=3/21~5/20
Fall-=3/21«12/20

() No. of tows

49



TABLE 17 (A) G-I1I Net (Quantitative)
Plankton Yolumes (mle/m3)
- over LI
Subwarea or 13 |
NwW | |
NG 373 2292 o092 160
(2) (2) (9) (1)
NE 0272 175 | 108 o101 130
(2) (8) (2) (1) (1)
c | o129 olll |
(7) (5)
Ca o311 o1l
(1) (1)
SE «154 w173 173 »070 «079 +091
(8) (k) (3) (3) (3) (8)
Masans u157 | 1203 izhl -ﬂB? Illh -1ﬂh
(13) (k) (6) (W)  (12) (15
Both o171 e135 109
Seasons (27) (20) (27)
() Noa of tows
Wintere-12/21e3/20
Springe-3/21«6/20
50

TR . L. v
) . o "o 1.

TLBLE 17 (B)

Fish Larvae (nn./l3)

3=130 Ima IOD-Iﬁ' Tus. over 1000 fmS.

() No. of tows

51

Sub=-area m ér K. H:lm&r Spring Winter  Spring
NW oli5h
(3)
NC 1e558 o1k oh58 129
(2) (2) - (9) (1)
NE 0240 3.032 «202 220 04457
(2) (8) (2) (1) (1)
C 239 «390
(7) (5)
Ca 2,056 h27
(1) (1)
SE o35k o686 «508 0238 ¢118 253
(8) (k) (3) (3) (3) (8)
Masans i667 2-151 1795 1336 o221 1305
| (13) (1k) (6) (1h) (12) (15)
Both L
Seasons Lek36 0509 «268
(27) (20) (27)
| wmu:-,-u/n—a/zd_
Spr:l.ng—-j/zl-éﬁo



TABIE 317 (C)
 Fish Eggs (noe/m3)

0=100 Ims. - 100-~1000 fmse  + over 1000 fms.,

Sub~area = Winter oring . '"
Nod : 2-231].
| (3)
NC 3¢9B . .UOB | -107 o009
(2) . (2)_ (9) (1)
XE 14007 o581 008 o036 «029
(2) (6) - (2) (1) (1)
C. | oOl3 - «031
(7) (5)
Ca o021 o 0ly2
(1) (1)
SE o6h1 1e655 . «00h . . o106 o012 o028
(8) (k) - (3) (3) (3) (8)
Mesns - o988 1,36k . 4008 u093 - 03k 4028
(13) . (k) (6) (k)  (12) (15)
-+ Both 1,183 | i067 . l-03l_
Seasons (27). (20). (27}
| winter-lz/zl-ym
Spring-=3/21+6/20

() Nﬂ.: of tows

52

F
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Table 18.~~Catches of G~1A and G~III nets compared, all seasons, all subareas,

Depth Plankton (mle/w> Fish larvae (no./m3) Fish Eggs gnu.£l3%
Zons G Gel G-Ik G-111 G-JA GﬁII

0—100 m- -109 -171 -391 1.!1.36 11522 1.133 |
Tows (122) (27)

100=1000 fms. «05h o135 o117 509 + 065 o067
Tows (37) (20) ‘

over 1000 fas. 1052 0109 +102 -263 2027 +031
Tows (56) (27)

() No. of tows

33 INt.UP. STC.. WASH., D.C. 45607



